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Attorney Docket # 4925-183PUS 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re National Phase PCT Application of 

Fabio LONGONI et al. | 

International Appln. No . : PCT/EP00/04230 | 

International Filing Date: 09 May 2000 j 

For: A Method of Controlling Power j 



PRELIMINARY AMENDMEN T 

Assistant Commissioner for Patents 
Washington, D.C 20231 
BOX PCT 

SIR: 

Prior to examination of the above-identified application, please amend the 
application as follows: 
IN THE SPECIFICATION : 

On page 4, after line 26, insert the following as a new paragraph: 
-Other objects and features of the present invention will become apparent from the following 
detailed description considered in conjunction with the accompanying drawings. It is to be 
understood, however, that the drawings are intended solely for purposes of illustration and not as 
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a definition of the limits of the invention, for which reference should be made to the appended 
claims.— 

On page 12, after line 18 (last line), insert the following as a new paragraph: 
-Thus, while there have been shown and described and pointed out fundamental novel features of 
the present invention as applied to preferred embodiments thereof, it will be understood that 
various omissions and substitutions and changes in the form and details of the devices described 
and illustrated, and in their operation, and of the methods described may be made by those skilled 
in the art without departing from the spirit of the present invention. For example, it is expressly 
intended that all combinations of those elements and/or method steps which perform substantially 
the same function in substantially the same way to achieve the same results are within the scope of 
the invention. Substitutions of elements from one described embodiment to another are also fully 
intended and contemplated. It is the intention, therefore, to be limited only as indicated by the 
scope of the claims appended hereto. ~ 

On page 13, line 1, delete "CLAIMS" and insert therefor -What is claimed is:--. 
In the Claims : 

Please amend 2, 4-8, 10-15, and 19-25 to read as follows: 
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2. A method as claimed in claim 1, wherein the power level with which information 
is transmitted is selected in dependence on at least one of a parameter of the intended second 
station and the content of the information. 

4. A method as claimed in claim 1, wherein said information is in the form of data 
packets. 

5. A method as claimed in claim 1, wherein said information for a given second 
station includes information identifying the given station. 

6. A method as claimed in claim 1, wherein a second mode of operation is provided 
in which the first station sends information to said second stations with substantially the same 
power level, one of said first and second modes being selected. 

7. A method as claimed in claim 1, wherein said first station receives information 
from a controller on the power with which information for a respective second station is to be 
transmitted. 

8. A method as claimed in claim 6, wherein the controller is arranged to send a 
channel configuration message to the first station to control which of said first and second modes 
is be used. 

-3- 
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10. A method as claimed in claim 7, wherein said controller is arranged to send a 
channel configuration message to the first station to advise the first station as to the range of 
power levels to be used to transmit information to the second stations. 

11. A method as claimed in claim 7, wherein values representing the power levels are 
sent to the first station by said controller, said values being mapped to the power levels which are 
used by said first station to transmit information to said second station. 

12. A method as claimed in claim 7, wherein said controller is a radio network 
controller. 

13. A method as claimed in claim 1, wherein said first station is a base station. 

14. A method as claimed in claim 1, wherein said second stations comprise mobile 
stations. 

15. A method as claimed in claim 1, wherein said common channel is a forward access 
channel. 
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19. A network as claimed in claim 17, wherein said power level is selected in 
dependence on at least one of a parameter of the intended second station and the content of the 
information. 

20. A network as claimed in claim 17, wherein said controller is a radio network 
controller, said first station is a base station and said second stations are user terminals. 

21 . A network as claimed in claim 17, wherein information sent from said controller to 
the base station comprises said power information and said information for a second station. 

22. A network as claimed in claim 17, wherein a second mode of operation is provided 
in which the first station sends information to said second stations with substantially the same 
power level, one of said first and second modes being selected. 

24. A network as claimed in claim 22, wherein said first station is arranged to send a 
message to said controller advising the controller if it can perform the mode contained in the 
channel configuration message. 

25. A network as claimed in claim 17, wherein said controller is arranged to send a 
channel configuration message to the first station to advise the first station as to the range of 
power levels to be used to transmit information to the second stations. 

-5- 
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Add the following new claims: 

26. A method as claimed in claim 2, wherein said information is in the form of data 

packets. 

27. A method as claimed in claim 3, wherein said information is in the form of data 
packets. 

28. A method as claimed in claim 2, wherein said information for a given second 
station includes information identifying the given station. 

29. A method as claimed in claim 3, wherein said information for a given second 
station includes information identifying the given station. 

30. A method as claimed in claim 4, wherein said information for a given second 
station includes information identifying the given station. 

31. A method as claimed in claim 2, wherein a second mode of operation is provided 
in which the first station sends information to said second stations with substantially the same 
power level, one of said first and second modes being selected. 
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32. A method as claimed in claim 3, wherein a second mode of operation is provided 
in which the first station sends information to said second stations with substantially the same 
power level, one of said first and second modes being selected. 

33. A method as claimed in claim 4, wherein a second mode of operation is provided 
in which the first station sends information to said second stations with substantially the same 
power level, one of said first and second modes being selected. 

34. A method as claimed in claim 5, wherein a second mode of operation is provided 
in which the first station sends information to said second stations with substantially the same 
power level, one of said first and second modes being selected. 

35. A method as claimed in claim 2, wherein said first station receives information 
from a controller on the power with which information for a respective second station is to be 
transmitted. 

36. A method as claimed in claim 3, wherein said first station receives information 
from a controller on the power with which information for a respective second station is to be 
transmitted. 
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37. A method as claimed in claim 4, wherein said first station receives information 
from a controller on the power with which information for a respective second station is to be 
transmitted. 

38. A method as claimed in claim 5, wherein said first station receives information 
from a controller on the power with which information for a respective second station is to be 
transmitted. 

39. A method as claimed in claim 6, wherein said first station receives information 
from a controller on the power with which information for a respective second station is to be 
transmitted. 

40. A method as claimed in claim 7, wherein the controller is arranged to send a 
channel configuration message to the first station to control which of said first and second modes 
is be used. 

41. A method as claimed in claim 8, wherein said controller is arranged to send a 
channel configuration message to the first station to advise the first station as to the range of 
power levels to be used to transmit information to the second stations. 
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42. A method as claimed in claim 9, wherein said controller is arranged to send a 
channel configuration message to the first station to advise the first station as to the range of 
power levels to be used to transmit information to the second stations. 

43. A method as claimed in claim 8, wherein values representing the power levels are 
sent to the first station by said controller, said values being mapped to the power levels which are 
used by said first station to transmit information to said second station. 

44. A method as claimed in claim 9, wherein values representing the power levels are 
sent to the first station by said controller, said values being mapped to the power levels which are 
used by said first station to transmit information to said second station. 

45. A method as claimed in claim 10, wherein values representing the power levels are 
sent to the first station by said controller, said values being mapped to the power levels which are 
used by said first station to transmit information to said second station. 

46. A method as claimed in claim 8, wherein said controller is a radio network 
controller. 

47. A method as claimed in claim 9, wherein said controller is a radio network 
controller. 

-9- 
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48. A method as claimed in claim 10, wherein said controller is a radio network 
controller. 

49. A method as claimed in claim 11, wherein said controller is a radio network 
controller. 

50. A method as claimed in claim 2, wherein said first station is a base station. 

51 . A method as claimed in claim 3, wherein said first station is a base station. 

52. A method as claimed in claim 4, wherein said first station is a base station. 

53. A method as claimed in claim 5, wherein said first station is a base station. 

54. A method as claimed in claim 6, wherein said first station is a base station. 

55. A method as claimed in claim 7, wherein said first station is a base station. 

56. A method as claimed in claim 2, wherein said second stations comprise mobile 
stations. 

-10- 
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57. A method as claimed in claim 3, wherein said second stations comprise mobile 
stations. 

58. A method as claimed in claim 4, wherein said second stations comprise mobile 
stations. 

59. A method as claimed in claim 5, wherein said second stations comprise mobile 
stations. 

60. A method as claimed in claim 6, wherein said second stations comprise mobile 
stations. 

61. A method as claimed in claim 7, wherein said second stations comprise mobile 
stations. 

62. A method as claimed in claim 13, wherein said second stations comprise mobile 
stations. 

63. A method as claimed in claim 13, wherein said common channel is a forward 
access channel. 
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64. A method as claimed in claim 3, wherein said common channel is a forward access 
channel. 

65. A method as claimed in claim 4, wherein said common channel is a forward access 
channel. 

66. A method as claimed in claim 5, wherein said common channel is a forward access 
channel. 

67. A method as claimed in claim 6, wherein said common channel is a forward access 
channel. 

68. A method as claimed in claim 7, wherein said common channel is a forward access 
channel. 

69. A method as claimed in claim 13, wherein said common channel is a forward 
access channel, 

70. A method as claimed in claim 14, wherein said common channel is a forward 
access channel. 
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71. A network as claimed in claim 18, wherein said power level is selected in 
dependence on at least one of a parameter of the intended second station and the content of the 
information. 

72. A network as claimed in claim 18, wherein said controller is a radio network 
controller, said first station is a base station and said second stations are user terminals. 

73. A network as claimed in claim 19, wherein said controller is a radio network 
controller, said first station is a base station and said second stations are user terminals. 

74. A network as claimed in claim 18, wherein information sent from said controller to 
the base station comprises said power information and said information for a second station. 

75. A network as claimed in claim 19, wherein information sent from said controller to 
the base station comprises said power information and said information for a second station. 

76. A network as claimed in claim 20, wherein information sent from said controller to 
the base station comprises said power information and said information for a second station. 
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77. A network as claimed in claim 18, wherein a second mode of operation is provided 
in which the first station sends information to said second stations with substantially the same 
power level, one of said first and second modes being selected. 

78. A network as claimed in claim 19, wherein a second mode of operation is provided 
in which the first station sends information to said second stations with substantially the same 
power level, one of said first and second modes being selected. 

79. A network as claimed in claim 20, wherein a second mode of operation is provided 
in which the first station sends information to said second stations with substantially the same 
power level, one of said first and second modes being selected. 

80. A network as claimed in claim 21, wherein a second mode of operation is provided 
in which the first station sends information to said second stations with substantially the same 
power level, one of said first and second modes being selected. 

81. A network as claimed in claim 23, wherein said first station is arranged to send a 
message to said controller advising the controller if it can perform the mode contained in the 
channel configuration message. 
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82. A network as claimed in claim 18, wherein said controller is arranged to send a 
channel configuration message to the first station to advise the first station as to the range of 
power levels to be used to transmit information to the second stations. 

83. A network as claimed in claim 19, wherein said controller is arranged to send a 
channel configuration message to the first station to advise the first station as to the range of 
power levels to be used to transmit information to the second stations. 

84. A network as claimed in claim 20, wherein said controller is arranged to send a 
channel configuration message to the first station to advise the first station as to the range of 
power levels to be used to transmit information to the second stations. 

85. A network as claimed in claim 21, wherein said controller is arranged to send a 
channel configuration message to the first station to advise the first station as to the range of 
power levels to be used to transmit information to the second stations. 

86. A network as claimed in claim 22, wherein said controller is arranged to send a 
channel configuration message to the first station to advise the first station as to the range of 
power levels to be used to transmit information to the second stations. 
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87. A network as claimed in claim 23, wherein said controller is arranged to send a 
channel configuration message to the first station to advise the first station as to the range of 
power levels to be used to transmit information to the second stations. 

88. A network as claimed in claim 24, wherein said controller is arranged to send a 
channel configuration message to the first station to advise the first station as to the range of 
power levels to be used to transmit information to the second stations. 
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REMARKS 

This preliminary amendment is presented to place the application in proper form 
for examination and to eliminate multiple dependency from the present claims. No new matter 
has been added. Early examination and favorable consideration of the above-identified application 
is earnestly solicited. 

Any additional fees or charges required at this time in connection with the 
application may be charged to our Patent and Trademark Office Deposit Account No. 03-2412. 



Respectfully submitted, 

COHEN, PONTANI, LIEBERMAN & PAVANE 




Michael C. Stuart 



Reg. No. 35,698 
551 Fifth Avenue, Suite 1210 
New York, N.Y. 10176 
(212) 687-2770 

28 November 2001 
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AMENDMENTS TO THE SPECIFICATION AND CLAIMS SHOWING CHANGES 

In the Claims: 

2. A method as claimed in claim 1, wherein the power level with which information 
is transmitted is selected in dependence on at least one of a parameter of the intended second 
station [and/or] and the content of the information. 

4. A method as claimed in claim 1 [any one of the preceding claims], wherein said 
information is in the form of data packets, 

5. A method as claimed in claim 1 [any one of the preceding claims], wherein said 
information for a given second station includes information identifying the given station. 

6. A method as claimed in claim 1 [any one of the preceding claims], wherein a 
second mode of operation is provided in which the first station sends information to said second 
stations with substantially the same power level, one of said first and second modes being 
selected. 

7. A method as claimed in claim 1 [any one of the preceding claims], wherein said 
first station receives information from a controller on the power with which information for a 
respective second station is to be transmitted. 
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8. A method as claimed in claim 6 [and 7], wherein the controller is arranged to send 
a channel configuration message to the first station to control which of said first and second 
modes is be used. 

10. A method as claimed in claim 7 [claimed in any of claims 7 to 9], wherein said 
controller is arranged to send a channel configuration message to the first station to advise the first 
station as to the range of power levels [are] to be used to transmit information to the second 
stations. 

11. A method as claimed in claim 7 [any of claims 7 to 10], wherein values 
representing the power levels are sent to the first station by said controller, said values being 
mapped to the power levels which are used by said first station to transmit information to said 
second station. 

12. A method as claimed in claim 7 [any of claims 7 to 11], wherein said controller is 
a radio network controller. 

13. A method as claimed in claim 1 [any one of the preceding claims], wherein said 
first station is a base station. 
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14. A method as claimed in claim 1 [any one of the preceding claims], wherein said 
second stations comprise mobile stations. 

15. A method as claimed in claim 1 [any preceding claim], wherein said common 
channel is a forward access channel. 

19. A network as claimed in claim 17 [or 18], wherein said power level is selected in 
dependence on at least one of a parameter of the intended second station [and/or] and the content 
of the information. 

20. A network as claimed in claim 17[, 18 or 19], wherein said controller is a radio 
network controller, said first station is a base station and said second stations are user terminals. 

21. A network as claimed in claim 17[, 18, 19 or 20], wherein information sent from 
said controller to the base station comprises said power information and said information for a 
second station. 

22. A network as claimed in claim 17 [any of claims 17 to 21], wherein a second mode 
of operation is provided in which the first station sends information to said second stations with 
substantially the same power level, one of said first and second modes being selected. 
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14. A method as claimed in claim 1 [any one of the preceding claims], wherein said 
second stations comprise mobile stations. 

15. A method as claimed in claim 1 [any preceding claim], wherein said common 
channel is a forward access channel. 

19. A network as claimed in claim 17 [or 18], wherein said power level is selected in 
dependence on at least one of a parameter of the intended second station [and/or] and the content 
of the information. 

20. A network as claimed in claim 17[, 18 or 19], wherein said controller is a radio 
network controller, said first station is a base station and said second stations are user terminals. 

21. A network as claimed in claim 17[, 18, 19 or 20], wherein information sent from 
said controller to the base station comprises said power information and said information for a 
second station. 

22. A network as claimed in claim 17 [any of claims 17 to 21], wherein a second mode 
of operation is provided in which the first station sends information to said second stations with 
substantially the same power level, one of said first and second modes being selected. 
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24. A network as claimed in claim 22 [or 23], wherein said first station is arranged to 
send a message to said controller advising the controller if it can perform the mode contained in 
the channel configuration message. 

25. A network as claimed in claim 17 [claimed in any of claims 17 to 24], wherein 
said controller is arranged to send a channel configuration message to the first station to advise the 
first station as to the range of power levels [are] to be used to transmit information to the second 
stations. 
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A METHOD OF CONTROLLING POWER 



FIELD OF THE INVENTION 



The present invention relates to a method of controlling power 
with which information is transmitted in a common channel. The 
method may, but not necessarily be used in a wireless cellular 
system. The information may, but not necessarily be frames of 
data . 



BACKGROUND OF THE INVENTION 



The use of code division multiple access (CDMA) is being proposed 
for the next generation of cellular telecommunication networks. 
Additionally, code division multiple access is also being used in 
the IS-95 Standard in the USA. CDMA is a direct sequence spread 
spectrum technique. In a wireless cellular network using CDMA, 
the mobile terminals in one cell associated with a first base 
station will use the same frequency as mobile stations in an 
adjacent cell associated with a second base station. The 
different mobile stations can be distinguished by the respective 
base stations as each mobile station will be using a different 
spreading code. 

In the proposals for the wideband CDMA standard, it has been 
proposed that a mobile station or other user equipment in a RACH 
(random access channel) /FACH (forward access channel) state use 
the uplink RACH channel to transmit data or messages to a base 
station and listen to the downlink FACH for data or messages from 
the base station. In the RACH/FACH there is little or not data 
being transmitted between the mobile station and the base station 
such that no dedicated channels have been set up therebetween. 
The FACH and RACH channels are both common channels which means 
that all the user equipment including mobile stations in a cell 
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"associated with a given base station will use these channels. 

The data is sent in data frames. Data frames sent from the bass 
stacion to the mobile stations will include the identity of the 
user equipment, for example the identify of a mobile station. 
Each mobile stacion will receive ail the daca frames sent from a 
base station to the mobile station on the FACH- Each mobile 
station is able to identify the data frame intended foe that 
mobile station by the identity included in she frame. The frames 
sent from the mobile station include information identifying the 
source of the frames - 



As a number of mobile stations or user equipment share the FACK 
channel it is difficult to set the power level of that channel 
such that" it is at the lowest possible level and at a level such 
that all the mobile stations can receive the signals from the 
base station. In CDMA systems, the number of users which can be 
supported by the system with a given quality of service depends 
on the total signal power of all the users and the base station 
in a cell. If the total signal power is relatively high, this 
will provide a relatively high level of Interference, This means 
that it may be difficult to distinguish the desired signal from 
the interference resulting from the other base stations. 
Accordingly minimisation of the power used by each user and the 
base statipn will improve the capacity and/or quality of service. 

EP-A-0-892572 describes a 3CCH carrier supporting a physical 
BCCH such that at least one BCCH timeslot is entirely 
received within one of the successive monitoring windows of 
a mobile station of an adjoining cell. 
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different stations, said method comprising the step of 
transmitting said information in said common channel, wherein 
information intended for different second stations are 
transmitted at different power levels* 

The power level with which information is transmitted is 
preferably selected in dependence on a parameter of the intended 
second station and/or the content of the information. The 
information may be transmitted in the channel with the higher 
power if the content of the information is relatively important/ 
Preferably, the information is in the form of data packets. 

The information for a given second station may include 
information identifying the given station. A second mode of 
operation may be provided in which the first station sends 
information to the second stations with substantially the same 
power level, one of the first and second modes being selected. 

The first station may receive information from a controller on 
the power with which information for a respective second station 
is to be transmitted. The controller may be arranged to send a 
channel configuration message to the first station to control 
which of the first and second modes is to be used. The first 
station may be arranged to send a message to the controller 
advising the controller if it can perform the mode contained in 
the channel configuration message. The controller may be arranged 
to send a channel configuration message to the first station to 
advise the first station as to the range of power levels which 
are to be used to transmit information to the second station. 

Values representing the power values may be sent to the first 
station by the controller, the values being mapped to the power 
levels which are used by the first station to transmit 
information to the second station. 



WO 00/76083 



PCT/EP00/04230 



4 

Preferably, the controller is a radio network controller. This 
may be in a CDMA network, such as the UMTS network. The first 
station may be a base station. The second station may comprise 
mobile stations or any other suitable form of user equipment. 

5 

The common channel may be a forward access channel. 

According to a second aspect of the present invention, there is 
provided a method of controlling power with which information is 
.^10 transmitted by a first station to a plurality of second stations 
i|| on a common channel , different information being intended for 
;jf different stations, said method comprising a first mode in which 
Q the information is transmitted with a the same power and a second 
mode in which different powers are used for information intended 
: yi!5 for different second stations. 

According to a third aspect of the present invention, there is 
'i? provided a network comprising a first station and a plurality of 
;:;! second stations, "said first station being arranged to transmit 
]u 20 different information intended for different second stations on a 
common channel, said first station have a mode of operation in 
which said first station is arranged to transmit information 
intended for different second stations on the common channel at 
different power levels, and a controller which is arranged to 
25 supply information as to the power to be used for said 
information to said first station. 

BRIEF DESCRIPTION OF THE DRAWINGS 

30 For a better understanding of the present invention and as to how 
the same may be carried into effect, reference will now be made 
by way of example to the accompanying drawings in which: 

Figure 1 shows a schematic diagram of part of a cellular 
35 telecommunications network incorporating base transceiver 
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stations and mobile stations; 

Figure 2 shows the hierarchy of elements of the network of Figure 
1; 

Figure 3 shows a schematic view of a frame to be sent on the FACH 
5 channel from a base station to a mobile station; and 

Figure 4 shows a schematic view of the transfer of information 
between a RNC (radio network controller ) and the base station. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

10 

Reference will first be made to Figure 1 in which three cells 2 
of a cellular telecommunications network are shown. Each cell 2 
■p is served by a respective base transceiver station (BTS) 4. Each 
;;ff base transceiver station 4 is arranged to transmit signals to and 
; :j yl 5 receive signals from the mobile stations 6 located in the cell 
./f associated with the given base transceiver station 4. Likewise, 
each mobile station 6 is able to transmit signals to and receive 
signals from the respective base transceiver station 4. 

Sf2 0 " The cellular telecommunications network shown in Figure 1 uses a 
ffj code division multiple access technique. 

Reference is mode to Figure 2 which shows the hierarchy of a CDMA 
system. As can be seen, the mobile station 6 is in wireless 

25 communication with the base station. Typically a number of mobile 
stations will be in communication with each base station although 
only one mobile station is shown in Figure 2 for clarity. The 
base station 4 is connected to a radio network controller RNC 10. 
Again more than one base station is usually connected to each RNC 

30 10 although only one is shown for clarity. Typically more than 
one RNC is provided in a network. The RNC 10 is connected to 
other elements of the network 12. 

The RNC 10 is arranged to control the base station and also 
35 passes on the data packets to be transmitted to the mobile 
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station by the base station. The RNC 10 will also receive from 
the base station packets of data which it has received from the 
mobile station. 

Common channels are defined between the mobile stations in the 
cell associated with a given base station and the given base 
station. These common channels are the forward access channel 
(FACH) in the downlink direction and the random access channel 
{ RACH ) in the uplink direction. The common channel may 
alternatively be a downlink shared channel to which a number of 
mobile stations are allocated. With common channels the same 
spreading code is used for all communications on a given channel. 
As mentioned hereinbefore, the data sent to the mobile station 
and the data sent from the mobile station is in packet form. The 
data packets which are sent to the mobile stations on the FACH 
will include information identifying the mobile station for which 
a given packet is intended. A mobile station will receive all the 
packets sent on the common FACH channel and is able to identify 
the packets which are intended for it from the information 
identifying the mobile station. Similarly packets of data which 
are transmitted to the base station by the mobile stations on the 
common RACH channel will include information in the data packet 
which allows the base station to identify from which mobile 
station the data packet had been received. 

The mobile stations and the base stations use the common channels 
when the amount of data is small and/or sporadic. This means that 
dedicated channels do not then need to be established. This 
increases the radio resources available so that more users can be 
supported and/or the quality of the users is improved. 

The base station receives the frames in the RACH channel from the 
mobile stations and forwards these frames to the RNC 10 via the 
lub interface between the base station 4 and the RNC 10. The 
packets of data to be transmitted to the mobile station on the 
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FACH channel are received by the base station from the RNC 10. 
The packets are transferred from the RNC 10 to the base station 4 
via the Iub interface. For the transmission of packets between 
the base station 4 and the RNC 10, the CCH (coinmon channel) frame 
protocol is used. The frame structure used for the communication 
of the data between the RNC 10 and the base station 4 will be 
described hereinafter. 

In the embodiments of the invention the power at which the FACH 
is transmitted is set at the minimum value which allows the 
frames to be correctly received at the mobile stations. The power 
level at which the frames are sent should be such that the mobile 
stations can receive the frames within the cell and that the 
degree of interference caused in other cells is as low as 
possible. Additionally the interference to other users in the 
cell should be minimised. This allows transmission resources to 
be saved. 

In a first embodiment of the present invention, fixed power 
control is used. The FACH channel is configured in the base 
station. This differs from the second embodiment where the FACH 
channel is set up by the RNC 10. The configuring of the FACH 
channel in the base station can be done with a layer 3 message 
over the Iub interface which is between the base station and the 
RNC. Alternatively, the configuring of the FACH channel in the 
base station can be done in response to O&M (operation and 
maintenance) procedures . 

In the fixed power control mode, a constant value for the FACH 
channel transmission power is set. This set power level is used 
for every frame transmitted on the FACH channel. In other words 
all of the frames transmitted by the base station in the FACH 
channel will have the same transmitted power regardless of the 
mobile station for which the data frame is intended. The power 
is thus constant for each FACH channel frame and for each mobile 
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station . 

The power value set by the RNC can be modified by the base 
station if required. For example if conditions change or if the 
5 base station receives requests to increase its power from the 
mobile stations, the power level may be altered. 

Any suitable method can be used to determine the power at which 
the EACH channel is to be transmitted. For example , the base 
10 station can measure the received signal strength from the mobile 
stations and select a signal strength based on the received 
signals. Alternatively, if the base station knows the location of 
the mobile stations, the signal strength can be selected such 
that the mobile station which is furthest from the base station 
jl5 receives the frames with the minimum level required. Any other 
suitable method can be used to determine the power which takes 
into account at least one parameter relating to the mobile 
stations. In preferred embodiments of the present invention the 
value used to transmit the frames to the mobile stations is 
20 always the same but will vary in order to take into account 
changes in the cell. 

In a second embodiment of the present invention, dynamic power 
control is used. In dynamic power control the power with which 

25 each frame is transmitted is varied in dependence on a parameter 
of the destination mobile station. Thus the power at which data 
frames are transmitted may vary from frame to frame. In this 
embodiment, when the forward access channel is to be set up, it 
is indicated to the base station that the power with which each 

30 frame is to be transmitted is set by the RNC 10. This information 
may be provided from the RNC 10 to the base station via the Iub 
interface or in any other suitable manner. 

The RNC 10 receives information from the mobile stations via the 
35 base station. This information may include measurement reports 
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where the mobile station provides information on the strength 
with which it receives signals from the base station. 
Alternatively or additionally, the RNC 10 may receive inf ormation 
from the base station as to the strength with which it has 
received signals from the mobile station. Either or both of these 
types of information allow the RNC 10 to determine an appropriate 
power level with which a given frame should be transmitted to a 
given mobile station on the FACH . This type of power control is 
referred to as open loop power control. 

Any other suitable information may be supplied to the RNC 10 in 
order to allow it to determine a suitable power level. This may 
be in addition to or as an alternative to the received signal 
strength report (s). For example, the received signal strength 
reports may include an indication as to the quality of the 
signal. The RNC 10 may use information on the position of the 
mobile station to determine the strength with which frames are 
transmitted to the mobile station. The position may be obtained 
from information provided by the base station and/or the mobile 
station . 

The base station may in certain circumstances alter the power set 
by the RNC 10. The base station may take into account other 
factors in modifying the power with which it transmits to the 
mobile stations. These factors can for example take into account 
the conditions in the cell, the location of the mobile station in 
the ceil, the total amount of traffic or users in the cell or the 
like. Alternative the power level can be altered in response to 
the strength of signals received at the base station. 

The power used for the transmission of a frame may be selected in 
accordance with the importance of the data contained within the 
frame. If the data contained in the frame is relatively important 
the power with which that frame is transmitted can be increased. 
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Based on the determination made by the RNC 10, a power is 
determined which is the power with which a given frame is to be 
transmitted to the mobile station. This power level is inserted 
in the CCH frame protocol frame and is sent to the base station 
4 . The base station 4 uses this power level to transmit the 
associated frame to the mobile station on the common channel 
FACE. . The power level sent by the RNC 10 to the base station can 
be the actual power level to be used. However in preferred 
embodiments of the invention, the power level can be sent as a 
coded value. This coded value is received by the base station and 
is mapped onto the actual power level using the maximum and 
minimum power limits. 

In the FACH channel set up message sent from the RNC 10 to the 
base station 4, there is an indication as the maximum and minimum 
transmission power levels which are forwarded to the base station 
for the packets transmitted passed from the RNC 10 to the base 
station 4. The CCH frame protocol frames from the RNC to the base 
station contain t'he power level to be used by the base station 
for the transmission of the frame in the FACH channel. The 
structure of the frame sent from the RNC 10 to the base station 4 
is shown in Figure 3. The frame contains information on the power 
level PC, the data DATA, the frame number FN and an error 
correction part CRC. 

In a third embodiment of the present invention, the FACH may 
sometimes use fixed power control and at other times may use 
dynamic power control. This third embodiment will be described in 
relation to Figure 4 . 

In this third embodiment, the FACH channel set up message 14 sent 
from the RNC 10 to the base station 4 will include an indication 
if fixed or dynamic power control is used. The set up message may 
have a power mode bit which has one value if fixed power control 
is used and another value if dynamic power control is used. The 
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base station will send an acknowledgement message advising the 
RNC that it has understood which mode is to be used and that the 
FACH channel is to be set up. 

If the set up message from the RNC 10 to the base station 4 does 
not include any indication as to the power control mode,, it may 
be assumed that the dynamic power control mode is being used. It 
should be noted that if the RNC 10 is arranged to always provide 
power control information to the base station, the RNC can 
provide constant power control values in the fixed power control 
mode and varying power control values in the normal mode. In this 
latter case, the base station would not need to be advised of the 
mode . 

If the base station is not able to support one of the modes, the 
base station will advise the RNC of this in the acknowledgement 
message which it sends to the RNC 10. 

A given base station may not be able to support one of the modes, 
probably the dynamic mode. In that case, the other mode will be 
used. In a network some base stations will be able to use both 
modes whilst other base stations will only be able to support one 
or other of the modes. 

In a default mode of operation, the power used to transmit the 
FACH channel may be set to a default value. This default value 
may be relatively high to ensure that all the mobile stations are 
able to receive their data frames. This default mode may be 
provided in any of the three embodiment s described hereinbefore. 
One or other of the dynamic and fixed power control modes may be 
a default mode. 

The frame protocol used may have any suitable format. For example 
the frame protocol may be in accordance with the 25.435 and 
25.437 standards of the UMTS (universal mobile telecommunications 
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system) . 

In this description, reference has been made to mobile stations. 
However, it should be appreciated that embodiments of the 
5 present invention are applicable to any other type of user 
equipment which communicates with the base station or similar 
station using radio waves or the like. The user equipment may in 
some embodiments of the invention be computer terminals or the 
like. The user equipment need not be mobile. 

10 

It should be appreciated that in the new CDMA standard, base 
stations are sometimes referred to as node B. 

It should be appreciated that whilst embodiments of the present 
15 invention have been described in the context of a CDMA system, 
embodiments of the present invention can be used with any other 
spread spectrum technique, with time division multiple access 
systems, frequency division multiple access and hybrids thereof. 
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CIiAIMS 

1. A method of controlling power with which inf ormaHion is 
transmitted by a first station to a plurality of second stations 
on a common channel, different information being intended for 
different stations, said method comprising the step of 
transmitting said information in said common channel r wherein 
information intended for different second stations are 
transmitted at different power levels- 

2. A method as claimed in claim 1, wherein the power level with 
which information is transmitted is selected in dependence on a 
parameter of the intended second station and/or the content of 
the information, 

3. A method as claimed in claim 2, wherein the information is 
^ transmitted in said channel with a higher power if the content of 
CJ the information is important- 

p 20 4. A method as claimed in any one of the preceding claims, 
[ A wherein said information is in the form of data packets. 

5. A method as claimed in any one of the preceding claims, 
wherein said information for a given second station includes 

25 information identifying the given station. 

6. A method as claimed in any one o£ the preceding claims, 
wherein a second mode of operation is provided in which the first 
station sends information to said second stations with 

30 substantially the same power level, one of said first and second 
modes being selected. 

7. A method as claimed in any one of the preceding claims, 
wherein said first station receives information from a controller 

35 on the power with which information for a respective second 
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station is to be transmitted. 

8. A method as claimed in claim 6 and 7, wherein the controller 
is arranged to send a channel configuration message to the first 

5 station to control which of said first and second modes is be 
used. • 

9. A method as claimed in claim 8, wherein said first station 
is arranged to send a message to said controller advising the 

10 controller if it can perform the mode contained in the channel 
configuration message. 

10. A method as claimed in claimed in any of claims 7 to 9, 
wherein said controller is arranged to send a channel 

15 configuration message to the first station to advise the first 
station as to the range of power- levels are to be used to 
transmit information to the second stations* 

11. A method as claimed in any of claims 7 to 10, wherein values 
20 representing the power levels are sent to the first station by 

said controller, said values being mapped to the power levels 
which are used by said first station to transmit information to 
said second station. 

25 12 . A method as claimed in any of claims 7 to 11, wherein said 
controller is a radio network controller. 

13. A method as claimed in any one of the preceding claims, 
wherein said first station is a base station. 

30 

14. A method as claimed in any one of the preceding claims, 
wherein said second stations comprise mobile stations. 

15. A method as claimed in any preceding claim wherein said 
35 common channel is a forward access channel. 
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16. A method of controlling power with which information is 
transmitted by a first station to a plurality of second stations 
on a common channel, different information being intended for 
different stations, said method comprising a first mode in which 
the information is transmitted with a the same power and a second 
mode in which different powers are used for information intended 
for different second stations. 

17. A network comprising a first station and a plurality of 
second stations, said first station being arranged to transmit 
different information intended for different second stations on a 
common channel, said first station have a mode of operation in 
which said first station is arranged to transmit information 
intended for different second stations on the common channel at 
different power levels. 

18. A network as claimed in claim 17 comprising a controller 
which is arranged to supply information as to the power to be 
used for said information to said first station. 

19. A network as claimed in claim 17 or 18, wherein said power 
level is selected in dependence on a parameter of the intended 
second station and/or the content of the information. 

20. A network as claimed in claim 17,18 or 19, wherein said 
controller is a radio network controller, said first station is a 
base station and said second stations are user terminals. 

21. A network as claimed in claim 17, 18, 19 or 20, wherein 
information sent from said controller to the base station 
comprises said power information and said information for a 
second station. 



22. A network as claimed in any of claims 17 to 21, wherein a 
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second mode of operation is provided in which the first station- 
sends information to said second stations with substantially the 
same power level, one of said first and second modes being 
selected . 

23. A network as claimed in claim 22 , wherein the controller is 
arranged to send a channel configuration message to the first 
station to control which of said first and second modes is be 
used. 

24. A network as claimed in claim 22 or 23. wherein said first 
station is arranged to send a message to said controller advising 
the controller if it can perform the mode contained in the 
channel configuration message. 

25. A network as claimed in claimed in any of claims 17 to 24 r 
wherein said controller is arranged to send a channel 
configuration message to the first station to advise the first 
station as to the range of power levels are to be used to 
transmit information ro the second stations. 
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SUMMARY OF THE INVENTION 

It is an aim of embodiments of the present invention to provide a 
machod which addresses this problem. 



According to one aspect of the present invention, there is 
provided a method of controlling power with which information is 
transmitted by a first station to a plurality of second stations 
on a common channel, different information being in-ended for 
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I hereby declare that ail statements made herein of my own knowledge are true and that all statements made 
on information and belief are believed to be true; and further that these statements were made with the 
knowledge that willful false statements and the like so made are punishable by fine or imprisonment, or both, 
under 5 100 J of Title 18 of the United States Code and that such willful false statements may jeopardize the 
validity of the application or any parent issuing thereon. 
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